Grey seals breed colonially on substrates ranging from ice to rocky or sandy beaches. Clear differences in seal behaviour patterns exist among such broad classes of breeding habitat. However, finer scale topographical variation is likely to influence individual behaviour with consequences for pupping success. We examined topographical influences on the behaviour of breeding female grey seals by quantifying topography at a subseal size resolution. Using submetre resolution digital terrain models of two sites within a rocky breeding colony, we compared site topography in relation to observed differences in female behaviour at these sites. Females at both sites preferred breeding close to water (standing pools or sea) and frequently commuted between their pups and water. Topographical models indicated that one site was more costly for seals in terms of their locations and movements within the site. This was due to a lack of low-elevation land adjacent to the main access points from the sea and the reduced availability of pools. Females at this site showed reduced pup attendance and an increase in energetically costly behaviours, whilst females at the lower-cost site spent more time interacting with their pups and resting. These topographically induced behavioural differences are likely to affect the quantity and quality of pup provisioning by mothers and influence individual pupping site selection. Less costly sites are likely to be colonized preferentially and by larger, older and more dominant females, potentially generating finescale spatial heterogeneity in female quality within the breeding colony.
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Whilst it may be obvious that topography is likely to impact significantly on an individual animal's behaviour (Stamps 1995) , most studies of behaviour and habitat use that have incorporated topographical elements have relied purely on qualitative descriptions (e.g. Anderson & Harwood 1985; Campagna & Le Boeuf 1988; Reid & Weatherhead 1988) . In addition, when examining individual behaviour in relation to their physical surroundings, it is important that topography is quantified at a spatial grain relevant to the behaviours being studied, that is, at a resolution at which topographical features will impact upon individuals' decision-making processes (Forman & Gordon 1986; Turner et al. 1989; Wiens 1989) . Very few studies have achieved both these aims (e.g. Kodric-Brown 1983; Harris et al. 1997) . Such studies require detailed mapping data, traditionally acquired with complex surveying techniques. However, recent advances in the application of remotely sensed data and spatial analytical tools, such as geographical information systems (GIS), have provided access to such detailed information for behavioural ecologists. Digital terrain models can now be generated from easily acquired digital data for most areas of the world, at least at course spatial grains. These data may be useful for examining larger scale phenomena, such as animals with large home ranges, in relation to terrain (e.g. Thomas 1993; Powell & Mitchell 1998) . However, the scale of topographical measurement must be close to the individual's perceptual scale (extent and resolution) in order to determine potential influences upon minute by minute behavioural decisions of individuals (Kolasa & Rollo 1991) . Our study achieves this resolution of topographical measurement and relates topography to individual behaviour in breeding female grey seals.
Grey seals breed on a wide variety of substrates (Stirling 1975) , ranging from ice (e.g. Haller et al. 1996) , through sandy beaches (e.g. Boness & James 1979; Anderson & Harwood 1985) to rugged, rocky islands (e.g. Anderson et al. 1975) . Stirling (1975) stated that the grey seal 'offers
